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MAGIC 
Marine ARM GPCI Investigation of Clouds

ARM mobile facility installed on a container ship
19 round trips trips between LA and Honolulu, 9/2012 – 10/2013 
550 successful radiosondes in the analysis

2



j p l . n a s a . g o v

Samples transition between stratocumulus (SC) 
and trade cumulus (CU) cloud regimes

Nearest practical approximation to the GPCI 

transect (dashed white line)

The MAGIC Campaign
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CloudSat/CALIPSO fractional cloud cover up 

to 680hPa (colored contours) and COSMIC 

boundary layer height (black contours, km). 

2007-2010 JJA means. 
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3962 hours of campaign data

Seasonal bias in data collection:
Horizon Spirit underwent a bridge
retrofit in China from 1/13 to 4/13 
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Legs with “textbook” boundary layer cloud transition
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Not all legs follow the “textbook”
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SST, LTS, and surface fluxes
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Sample thermodynamic profiles
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Boundary layer height
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Subsidence (from ECMWF reanalysis)
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Advection (from ECMWF reanalysis)
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Inversion strength (from radiosondes)
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Lifting condensation level and cloud base height
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Cloud cover and cloud type
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Blue: all low clouds; green: clouds 
designated as stratocumulus only; red: 
clouds designated as cumulus only. 
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Precipitation
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Liquid water path
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Seasonal and diurnal variation
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AIRS and ECMWF
temperature bias,  RMSE
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collocation: 
±6 hours and 200 km
cuts out 83 sondes

QC 0 or 1
cut ECMWF too

Validation of remote sensing

Kalmus et al. 2015
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CloudSat marine warm rain bias correction

Kalmus & Lebsock (2017)



Kalmus, Lebsock, and 
Teixeira (2014)
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Boundary layer water and energy budgets



Conclusion

The MAGIC campaign is an excellent data set for studying the marine subtropical 
stratocumulus and trade cumulus regime, and the transition between them.

Applications include: model comparison, process studies, remote sensing validation.
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